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(54) INFORMATION PROCESSING SYSTEM, INFORMATION PROCESSING METHOD, STORAGE
MEDIUM, AND INFORMATION PROCESSING APPARATUS

(57)  Aninformation processing system (1) manages
progress of a job including one or more work processes.
The information processing system (1) includes one or
more imagers (18) that are associated with the one or
more work processes of the job and configured to capture
a form being transferred together with a work object of
the job, a management unit (14) configured to manage
the one or more work processes of the job based on the

one or more imagers (18) capturing the form, and a rec-
ognition unit (104) configured to recognize a mark image
indicating transferability from image data of the form cap-
tured by the one or more imagers (18). The management
unit (14) is configured to manage whether the work object
is transferable to a next work process based on the mark
image recognized from the image data obtained by cap-
turing the form.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] An aspect of this disclosure relates to an infor-
mation processing system, an information processing
method, a storage medium, and an information process-
ing apparatus.

2. Description of the Related Art

[0002] There is a known method where the progress
of a job including multiple work processes is managed
by using, for example, a barcode printed on a work in-
struction sheet.

[0003] Also, for example, Japanese Unexamined Pat-
ent Publication No. 2005-100298 discloses a system
where RFID tags are attached to workers and work ob-
jects (e.g., materials, in-process items, and products in
a factory), and the work time of the workers and the flow
(entry and exit into and from a work place) of the work
objects are managed by reading the RFID tags at the
entrance gate at the entrance of a processing plant and
the exit gate at the exit of the processing plant.

[0004] For example, when a job including one or more
work processes is performed at multiple places and/or
workers in a factory, it is necessary to manage, with a
management system, whether a work object of the job
stored in, for example, a temporary storage location is in
a state where the current work process has not been
completed and the work object is not transferable to the
next work process or in a state where the current work
process has been completed and the work objectis trans-
ferable to the next work process. Therefore, the worker
needs to manually enter the state of the work object of
the job into the management system.

SUMMARY OF THE INVENTION

[0005] According to an aspect of this disclosure, there
is provided an information processing system for man-
aging progress of a job including one or more work proc-
esses. The information processing system includes one
or more imagers that are associated with the one or more
work processes of the job and configured to capture a
form being transferred together with a work object of the
job, a management unit configured to manage the one
or more work processes of the job based on the one or
more imagers capturing the form, and a recognition unit
configured to recognize a mark image indicating trans-
ferability from image data of the form captured by the one
or more imagers. The management unit is configured to
manage whether the work object is transferable to a next
work process based on the mark image recognized from
the image data obtained by capturing the form.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

FIG. 1 is a drawing illustrating an example of a con-
figuration of a job management system according to
an embodiment;

FIGs. 2A and 2B are drawings illustrating examples
of work instruction sheets used in the job manage-
ment system of the present embodiment;

FIG. 3 is a drawing illustrating an example of a hard-
ware configuration of a computer;

FIG. 4 is a drawing illustrating an example of a func-
tional configuration of a work process management
system;

FIG. 5 is a drawing illustrating an example of a card
used to indicate that a work object is transferable to
the next work process;

FIG. 6 is an example of a flag table;

FIG. 7 is a drawing illustrating an example of work
processes of a job in a printing factory;

FIG. 8 is a flowchart illustrating an example of a proc-
ess of generating a color-code-including work in-
struction sheet rimmed with a peripheral part having
a border color;

FIG.9is a flowchart illustrating an example of a proc-
ess of generating a color code image;

FIGs. 10A through 10E are drawings for explaining
coding rules that can express ternary numbers;
FIG. 11 is a drawing illustrating an example of infor-
mation to be coded into an optical symbol;

FIG. 12 is a drawing illustrating an example of an
optical symbol where the number of colors assigned
to the cells of the optical symbol is four;

FIG. 13 is a drawing illustrating a process of gener-
ating a color-code-including work instruction sheet
rimmed with a peripheral part having a border color;
FIG. 14 is a flowchart illustrating an example of a job
status update process;

FIG. 15 is a flowchart illustrating an example of a
flag table update process;

FIG. 16 is a drawing illustrating an example of an
initial state;

FIG. 17 is adrawing illustrating an example of a state
where a card is placed on a work object;

FIG. 18 is adrawing illustrating an example of a state
where transfer is started by an automated guided
vehicle;

FIG. 19is adrawing illustrating an example of a state
where transfer by an automated guided vehicle has
been completed;

FIG. 20 is adrawing illustrating an example of a state
where a card has been removed;

FIG. 21 is adrawing illustrating an example of a state
where a card is placed on a work object again;
FIG. 22 is a drawing illustrating another example of
a functional configuration of a work process man-
agement system;
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FIG. 23 is an example of a table T1 where job IDs,
color code IDs, and job information are associated
with each other; and
FIG. 24 is an example of a table T2 where camera
identifiers and states of work processes are associ-
ated with each other.

DESCRIPTION OF THE EMBODIMENTS

[0007] An aspect of this disclosure provides an infor-
mation processing system that makes it possible to easily
manage job work objects that are transferable to the next
work processes.

[0008] Embodiments of the present invention are de-
scribed below with reference to the accompanying draw-
ings. The embodiments are described using, as an ex-
ample, a job management system that manages work
processes of a job in a printing factory using a work in-
struction sheet (form) and a card (a paper sheet or a
device on which a mark image indicating transferability
is printed or displayed). However, the present invention
is not limited to the management of work processes of a
job in a printing factory.

[FIRST EMBODIMENT]
<SYSTEM CONFIGURATION>

[0009] FIG. 1is a drawing illustrating an example of a
configuration of a job management system according to
a first embodiment. FIGs. 2A and 2B are drawings illus-
trating examples of work instruction sheets used in the
job management system of the first embodiment. A job
management system 1 illustrated in FIG. 1 includes a
client system 10, a work process management system
14, a printer 16, one or more cameras 18, an automated
guided vehicle system 22, and one or more user terminals
24 that are connected to each other via a network 20
such as the Internet or a LAN to enable data communi-
cations. The automated guided vehicle system 22 and
the one or more user terminals 24, or an automated guid-
ed vehicle 1100 described later and a worker, are exam-
ples of destinations to which information indicating a job
work object transferable to the next work process is re-
ported. The job management system 1 may not neces-
sarily include both of the automated guided vehicle sys-
tem 22 and the one or more user terminals 24.

[0010] The client system 10 is an example of an exist-
ing system used by a client, and generates a work in-
struction sheet 800 of FIG. 2A for the client system 10.
The work instruction sheet 800 includes a job ID. The job
ID is an example of an identifier for identifying a job. In
the example illustrated in FIG. 2A, the work instruction
sheet 800 for the client system 10 includes a barcode
image 801 used in the client system 10.

[0011] ThejobID maybeindicated by a barcodeimage
801 onthe workinstruction sheet 800 for the client system
10, or may be indicated by text. The client system 10
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provides, to aworker as an example of a user, an existing
function implemented by the work instruction sheet 800
for the client system 10.

[0012] The work process management system 14, the
printer 16, and one or more cameras 18 constitute an
information processing system 12 that adds new func-
tions to the work instruction sheet 800 and a card 900
described later. The work process management system
14 manages the progress of a job including multiple work
processes and job work objects that are transferable to
the next work processes by using awork instruction sheet
810 for the information processing system 12 and the
card 900 described later. As illustrated in FIG. 2B, the
work instruction sheet 810 includes a color code image
811.

[0013] The work instruction sheet 810 for the informa-
tion processing system 12illustrated in FIG. 2B is rimmed
with a colored peripheral part 812. Hereafter, the color
of the peripheral part 812 is referred to as a border color.
With the work instruction sheet 810 rimmed with the pe-
ripheral part 812 having the border color, the boundary
between the work instruction sheet 810 and anitem (e.g.,
printed matter) placed under the work instruction sheet
810 becomes clear and the visibility of the work instruc-
tion sheet 810 increases. For example, the border color
is printed on the periphery or the edge of a work instruc-
tion sheet. The same border color or similar border colors
may be used for parts constituting a job, and different
border colors may be used for different jobs. Printing bor-
der colors on work instruction sheets makes it easier for
a worker to visually identify management targets such
as work objects including printed matter placed in a fac-
tory or a warehouse even at a long distance.

[0014] Inthe example of FIG. 2B, the entire peripheral
part 812 of the work instruction sheet 810 is colored with
a border color. However, only portions (e.g., one or two
sides) of the peripheral part 812 may be colored with the
border color. The shape and size of the peripheral part
812in FIG. 2B are examples. The information processing
system 12 can identify a job ID based the color code
image 811 as described later.

[0015] The card 900, which is described later, is used
to indicate that a job work object (printed matter that is
an example of an intermediate product or a material) on
which the card 900 is placed or attached is transferable
to the next work process because the current work proc-
ess has been completed. The card 900 may also be
placed on or attached to a cargo platform such as a pallet
on which the jobwork objectis placed. The cargo platform
is an example of transportation equipment.

[0016] The printer 16 prints the work instruction sheet
810 for the information processing system 12. The printer
16 may also print the card 900 described later. The cam-
eras 18 are installed to be able to capture images of lo-
cations in the printing factory corresponding to job work
processes. Thelocations corresponding to job work proc-
esses indicate, for example, locations that the printed
matter passes through when being moved between work
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process locations and temporary storage locations
where the printed matter is temporarily stored.

[0017] The cameras 18 may be implemented by PTZ
(pan, tilt, zoom) cameras and/or IP cameras. The PTZ
camera includes pan, tilt, and zoom (PTZ) functions that
can be controlled via the network 20 and can transmit
captured images and captured videos via the network 20.
[0018] The IP camera can be operated via the network
20 and can transmit captured images and captured vid-
eos via the network 20. Images and videos captured by
the cameras 18 are transmitted via the network 20 to the
work process management system 14.

[0019] In the information processing system 12 that
adds new functions to the work instruction sheet 800 and
the card 900, the work instruction sheet 810 for the in-
formation processing system 12 and the card 900 may
be placed on or attached to the corresponding job work
object. The work instruction sheet 810 for the information
processing system 12 and the card 900 may also be
placed on or attached to a cargo platform such as a pallet
on which the job work object is placed. The work instruc-
tion sheet 810 and the card 900 may be placed on or
attached to a work object such as printed matter or a
pallet on which the work object is placed such that the
work instruction sheet 810 and the card 900 can be reli-
ably captured by the camera 18.

[0020] The work process management system 14
manages the progress (job status) of work processes of
a job based on a work process of the job corresponding
to the camera 18 that has captured the work instruction
sheet 810 and the job ID identified based on the work
instruction sheet 810. Also, the work process manage-
ment system 14 manages the history of the work proc-
esses of the job and manages captured images and cap-
tured videos indicating states at the time of capturing the
work instruction sheet 810.

[0021] Further, the work process management system
14 manages a job work object that is transferable to the
next work process due to completion of work based on
a job work process corresponding to the camera 18 that
has captured the work instruction sheet 810 and the card
900.

[0022] The automated guided vehicle system 22 con-
trols an automated guided vehicle (AGV) described later
and thereby transfers a job work object transferable to
the next work process to, for example, a temporary stor-
age location for the next work process. The user terminal
24 is an information processing terminal operated by a
worker who is an example of a user. The user terminal
24 displays information on a job work object transferable
to the next work process, and causes the job work object
transferable to the next work process to, for example, a
temporary storage location for the next work process.
[0023] The configuration of the job management sys-
tem 1 illustrated in FIG. 1 is an example. For example,
the job management system 1 may also include other
systems, and the work process management system 14
may have a different name. The work process manage-

10

15

20

25

30

35

40

45

50

55

ment system 14 may be implemented by one server en-
vironment or by multiple server environments.

<HARDWARE CONFIGURATION>

[0024] Each of the client system 10, the work process
management system 14, the automated guided vehicle
system 22, and the user terminal 24 may be implemented
by, for example, a computer 500 that is an information
processing apparatus with a hardware configuration il-
lustrated in FIG. 3.

[0025] FIG. 3 is a drawing illustrating an example of a
hardware configuration of the computer 500. As illustrat-
ed in FIG. 3, the computer 500 may include an input de-
vice 501, a display device 502, an external I/F 503, a
random access memory (RAM) 504, a read-only memory
(ROM) 505, a central processing unit (CPU) 506, a com-
munication I/F 507, and a hard disk drive (HDD) 508 that
are connected to each other via abus B. The input device
501 and the display 502 may be configured to be con-
nected to the computer 500 when necessary.

[0026] The input device 501 includes, for example, a
keyboard, a mouse, and/or a touch panel and is used by
the user to input operation signals. The display device
502 displays, for example, processing results of the com-
puter 500.

[0027] The communication I/F 507 is an interface that
connects the computer 500 to various networks. The
computer 500 can perform data communications via the
communication I/F 507.

[0028] The HDD 508 is an example of a non-volatile
storage device for storing programs and data. For exam-
ple, the HDD 508 may store basic software or an oper-
ating system (OS) for controlling the entire computer 500,
and application software (which is hereafter referred to
as applications) for providing various functions on the
OS. The HDD 508 in the computer 500 may be replaced
with another type of drive such as a solid-state drive
(SSD) that uses a flash memory as a storage medium.
[0029] The external I/F 503 is an interface with an ex-
ternal device. A recording medium 503a is an example
of the external device. The computer 500 can read and
write data from and to the recording medium 503a via
the external I/F 503. Examples of the recording medium
503ainclude aflexible disk, a compact disk (CD), a digital
versatile disk (DVD), a secure digital (SD) memory card,
and a universal serial bus (USB) memory.

[0030] The ROM 505 is an example of a non-volatile
semiconductor memory (storage device) that can retain
programs and data even when power is turned off. For
example, the ROM 505 stores programs and data such
as a basic input/output system (BIOS) that is executed
when the computer 500 is turned on, and OS and network
settings of the computer 500. The RAM 504 is an example
of a volatile semiconductor memory (storage device) for
temporarily storing programs and data.

[0031] The CPU 506 is a processor that loads pro-
grams and data from storage devices such as the ROM
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505 and the HDD 508 into the RAM 504, and executes
the loaded programs to control the entire computer 500
and to implement various functions of the computer 500.
The client system 10, the work process management sys-
tem 14, the automated guided vehicle system 22, and
the user terminal 24 can perform various processes de-
scribed later with the hardware configuration of the com-
puter 500 as exemplified in FIG. 3. Descriptions of the
hardware configurations of the printer 16 and the camera
18 are omitted here.

<SOFTWARE CONFIGURATION>

[0032] FIG. 4 is a drawing illustrating an example of a
functional configuration of the work process manage-
ment system 14. In the functional configuration of FIG.
4, components not necessary for the explanation of the
present embodiment are omitted. As illustrated in FIG.
4, the work process management system 14 includes a
Ul unit 30, a job ID detector 32, a job manager 34, a color
code image generator 36, a color-code-including-work-
instruction-sheet generator 38, a print instruction unit 40,
a captured image acquisition unit 42, a recognizer 44, a
color code management table storage 46, a job manage-
ment table storage 48, a communication unit 50, and a
flag table storage 52. The recognizer 44 includes a color
code recognizer 102 and a mark recognizer 104.
[0033] The Ul unit 30 controls the display of various
screens such as a screen for receiving various necessary
settings from the worker and a job status list screen.
[0034] For example, the job ID detector 32 detects a
job ID indicated by the barcode image 801 or text on the
work instruction sheet 800 for the client system 10 illus-
trated in FIG. 2A.

[0035] The job manager 34 stores and manages avail-
able color code IDs in the color code management table
storage 46.

[0036] If no unused color code ID is left in the color
code management table storage 46, the job manager 34
selects a color code ID whose last updated date is oldest
from the color code management table storage 46, and
reuses the selected color code ID. The job manager 34
manages the job ID detected by the job ID detector 32
in association with the selected color code ID in the color
code management table storage 46.

[0037] Also, the job manager 34 stores job IDs, color
code IDs, and job information in the job management
table storage 48 in association with each other. The job
information includes state information that indicates
states of job processes. FIG. 23 is an example of a table
T1 that is stored in the job management table storage
48. In the table T1, job IDs, color code IDs, and job in-
formation are associated with each other.

[0038] Also, the job management table storage 48
stores identifiers of the cameras 18 and state information
indicating the states of processes in association with
each other. FIG. 24 is an example of a table T2 stored
in the job management table storage 48 where the iden-
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tifiers of the cameras 18 and the state information indi-
cating the states of the processes are associated with
each other.

[0039] The job management table storage 48 is used
to further store progress information and history informa-
tion of job work processes and captured image files and
captured video files indicating states at the time of cap-
turing the work instruction sheet 810 in association with
each other and to display, for example, a job status list
screen. [0 0 0 1]

[0040] The color code image generator 36 generates
the color code image 811 based on the color code ID
provided by the job manager 34. The color-code-includ-
ing-work-instruction-sheet generator 38 generates the
work instruction sheet 810 for the information processing
system 12 by adding the color code image 811 of FIG.
2B and the peripheral part 812 with the border color to
the work instruction sheet 800 for the client system 10
illustratedin FIG. 2A. The printinstruction unit40 instructs
the printer 16 to print the work instruction sheet 810 for
the information processing system 12 illustrated in FIG.
2B, which includes the color code image 811 and is
rimmed with the peripheral part 812 with the border color.
The print instruction unit 40 may also instruct the printer
16 to print the image data of the card 900 illustrated in
FIG. 5.

[0041] FIG. 5is a drawing illustrating an example of a
card used to indicate that a work object is transferable
to the next work process. The card 900 of FIG. 5 is, for
example, a paper sheet on which a mark image 902 in-
dicating transferability is printed. The mark image 902
indicating transferability is an example and preferably
has a design that is unlikely to be printed on the work
instruction sheet 810 or a work object.

[0042] For example, a worker can input information on
a job work object transferable to the next work process
in the work process management system 14 by, for ex-
ample, placing or attaching the card 900 of FIG. 5 on or
to the job work object for which a certain work process
has been completed or a cargo platform on which the job
work object is placed.

[0043] The capturedimage acquisition unit42 acquires
captured images and captured videos from the cameras
18. The color code recognizer 102 of the recognizer 44
decodes the color code ID from the color code image 811
of the work instruction sheet 810 for the information
processing system 12 in a captured image or a captured
video. The mark recognizer 104 of the recognizer 44 rec-
ognizes the card 900 that is captured in the captured
image or the captured video together with the work in-
struction sheet 810 for the information processing system
12.

[0044] Forexample, the recognizer 44 provides, to the
job manager 34, an identifier identifying the camera 18
that has captured the color code image 811 and the card
900 or the job work process, the decoded color code ID,
and information indicating that the card 900 has been
recognized.
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[0045] The job manager 34 can identify the job ID cor-
responding to the decoded color code ID by referring to
the job management table storage 48. Also, the job man-
ager 34 can determine that the card 900 is placed on or
attached to the work object of the job corresponding to
the job ID or the cargo platform on which the work object
is placed.

[0046] With this configuration, the job manager 34 can
update the progress information (job status) of job work
processes being managed in the job management table
storage 48 based on the job work processes correspond-
ing to the cameras 18 capturing the color code image
811 and the job ID corresponding to the decoded color
code ID.

[0047] Also,the job manager 34 can update aflag table
of FIG. 6 being managed in the flag table storage 52
based on the work processes of the job corresponding
to the cameras 18 capturing the color code image 811,
the job ID corresponding to the color code ID, and the
judgmentof whether the card 900 is placed on or attached
to the work object of the job or the cargo platform on
which the work object is placed.

[0048] FIG. 6 is an example of a flag table. The flag
table of FIG. 6includes a job ID, a state flag, and a control
flag as fields. The job ID is an example of identification
information for identifying a job. The state flag is infor-
mation indicating whether a work object is transferable
(transferable state) or not transferable (non-transferable
state) to the next work process. The control flag is infor-
mation indicating whether the state flag is valid or invalid.
[0049] In the flag table illustrated in FIG. 6, the state
flag is "0" and the control flag is "0" for the job with the
job ID "A", the state flag is "1" and the control flag is "0"
for the job with the job ID "B", and the state flag is "1"
and the control flag is "1" for the job with the job ID "C".
[0050] Because the state flag is "0", the job with the
job ID "A" is in the non-transferable state. Also, because
the control flag is "0", the job with the job ID "A" is in a
control state where the state flag "0" is valid.

[0051] The job with the job ID "B" is in the transferable
state because the state flag is "1". Also, because the
control flag is "0", the job with the job ID "B" is in a control
state where the state flag "1" is valid.

[0052] The job with the job ID "C" is in the transferable
state because the state flag is "1". Also, because the
control flag is "1", the state flag "1" is invalid. That is, the
job with the job ID "C" is in a control state where the
transferable state is invalid. This indicates that the job
with the job ID "C" is being transferred from the previous
work process to the current work process, the current
work process has not been completed, but the card 900
illustrated in FIG. 5 is placed on the cargo platform.
[0053] Thatis, when the control flag indicates that "the
state flag is invalid", the job manager 34 determines that
the work object is not transferable to the next work proc-
ess even if the state flag indicates that the work object
is transferable to the next work process.

[0054] Thus, based on the job management table, the
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job manager 34 can identify that the job with the job ID
"C" is being transferred from the previous work process
to the current work process and the current work process
has not been completed. Specifically, the job manager
34 can identify that the job with the job ID "C" is in such
a state where the previous process has been completed,
the next process has not been completed, the form cor-
responding to the job ID "C" whose next process state is
associated with the completion state has not been cap-
tured by the camera 18, and the card 900 is detected in
a captured image or a captured video obtained from the
camera 18.

[0055] Thus, usingtheflagtable of FIG. 6 of the present
embodiment makes it possible to prevent mistakenly
identifying that a job work object is in the transferable
state even when the card 900 is kept placed on or at-
tached to the job work object after the job work object is
transferred to the next work process.

[0056] The communication unit 50 communicates with
the client system 10, the automated guided vehicle sys-
tem 22, and the user terminal 24. For example, the com-
munication unit 50 sends information, which is received
from the job manager 34, on a job work object transfer-
able to the next work process to the automated guided
vehicle system 22 to cause the automated guided vehicle
1100 to transfer the job work object. Also, the communi-
cation unit 50 can send the information, which is received
from the job manager 34 and indicates the job work object
transferable to the nextwork process, to the user terminal
24 and cause the user terminal 24 to display the infor-
mation.

<PROCESSES>

[0057] FIG. 7 is a drawing illustrating an example of
work processes of a job in a printing factory. The work
processes in FIG. 5 includes "printing", "cutting", "fold-
ing", "binding", "inspection", "temporary storage 1", and
"temporary storage 2". The cameras 18a1 through 18a5
are provided at the gates in front of the places where
"printing”, "cutting", "folding", "binding", and "inspection"
are performed, respectively. Also, cameras 18b1 and
18b2 are provided in places where "temporary storage
1" and "temporary storage 2" are performed.

[0058] The work instruction sheet 810 for the informa-
tion processing system 12 and the card 900 are captured
by the cameras 18a1 through 18a5 and the cameras
18b1 and 18b2 while they are moved between work proc-
esses and stored in the temporary storage locations. As
illustrated in FIG. 7, in the printing factory, movements
of work objects among work processes may vary depend-
ing on jobs. Accordingly, a job may include a work proc-
ess where the work instruction sheet 810 for the infor-
mation processing system 12 and the card 900 are not
captured, detected, and recorded. FIG. 7 includes arrows
indicating the movements of a job in which all work proc-
esses are performed and arrows indicating the move-
ments of jobs where some of the work process are
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skipped.

[0059] In FIG. 7, after printed matter is output by the
work process "printing", the work instruction sheet 810
is placed on or attached to the printed matter. Also, in
FIG. 7,the card 900 is placed on or attached to the printed
matter of a job transferable to the next work process.
Accordingly, in the example of FIG. 7, the work instruction
sheet 810 and the card 900 placed on or attached to the
printed matter are captured by the cameras 18a1 through
18a5 and the cameras 18b1 and 18b2 while the printed
matter passes through the gates and is stored in the tem-
porary storage locations.

«CREATION OF COLOR-CODE-INCLUDING WORK
INSTRUCTION SHEET RIMMED WITH PERIPHERAL
PART HAVING BORDER COLOR»

[0060] FIG. 8 is a flowchart illustrating an example of
a process of generating a color-code-including work in-
struction sheet rimmed with a peripheral part having a
border color. At step S11, the job ID detector 32 of the
work process management system 14 detects the job ID
indicated by the barcode image 801 or text on the work
instruction sheet 800 for the client system 10. A detection
frame for detecting the job ID from the work instruction
sheet 800 may be set in advance by an operator or may
be automatically set by using, for example, optical char-
acter recognition (OCR).

[0061] Atstep S12,the job manager 34 selects a color
code ID to be used from the color code management
table storage 46, and manages the selected color code
ID and the job ID detected by the job ID detector 32 in
association with each other.

[0062] Atstep S13, the color code image generator 36
generates the color code image 811 from the color code
ID associated with the job ID according to a process il-
lustrated in FIG. 9. The process illustrated in FIG. 9 may
use, for example, a technology described in Japanese
Unexamined Patent Application Publication No.
2017-199306.

[0063] FIG. 9 is a flowchart illustrating an example of
a process of generating a color code image. At step S21,
the color code image generator 36 receives an input of
a color code ID to be color-coded. At step S22, the color
code image generator 36 breaks the character string of
the color code ID into values of respective digits. At step
S23, the color code image generator 36 converts each
of the values of the digits into a value corresponding to
the number of colors assigned to the cells of an optical
symbol described in Japanese Unexamined Patent Ap-
plication Publication No. 2017-199306. For example,
when the number of colors assigned to the cells is four,
the color code image generator 36 converts each of the
values of the digits into a ternary number according to,
forexample, a coding rule illustrated in FIGs. 10A through
10E.

[0064] FIGs. 10A through 10E are drawings for ex-
plaining coding rules that can express ternary numbers.
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FIGs. 10A through 10E illustrate examples of coding
rules in a case where four colors including an R color
(red), a G color (green), a B color (blue), and a K color
(black) are used. When four colors are used, the colors
can be expressed with three values, i.e., ternary num-
bers.

[0065] For example, as illustrated in FIG. 10A, each
clockwise transition, from the R color to the K color, from
the K color to the B color, from the B color to the G color,
or from the G color to the R color, represents a value "0".
Also, each counterclockwise transition, from the R color
to the G color, from the G color to the B color, from the
B color to the K color, or from the K color to the R color,
represents a value "1". Further, each diagonal transition,
i.e., each of the transitions between the R color and the
B color in both directions and the transitions between the
K color and the G color in both directions, represents a
value "2".

[0066] FIG. 10B illustrates an example where the cell
color transitions from left to right in a cell row where cells
with the G color, the R color, the B color, the K color, and
the G color are connected in this order. In this case, the
transition from the G color to the R color represents a
value "0", the transition from the R color to the B color
represents a value "2", the transition from the B color to
the K color represents a value "1", and the transition from
the K color to the G color represents a value "2". Accord-
ingly, the arrangement of FIG. 10B represents a value
"3d2120", i.e., adecimal value "69". In the notation of the
value, "3d" atthe beginning indicates that the subsequent
number is a ternary number.

[0067] The coding rule using the color transitions of
four colors is not limited to the example illustrated in FIG.
10A and may be implemented by an example illustrated
in FIG. 10D. FIG. 10E illustrates an example of a con-
version table that associates color transitions with values
according to the coding rule illustrated in FIG. 10D. In
FIG. 10E, when, for example, the color of a transition
source cell is the R color and a value "2" is to be ex-
pressed, the B color is set as the color of a transition
destination cell that is adjacent to the transition source
cell. Similarly, when the color of the transition source cell
is the K color and a value "1" is to be expressed, the G
color is set as the color of the transition destination cell.
[0068] At step S24 following step S23 of FIG. 9, the
color code image generator 36 assigns a color to each
cell of the optical symbol based on the color of the tran-
sition source cell, the ternary number converted at step
S23, and a conversion table for the coding rule as illus-
trated in FIG. 10A. Here, itis assumed that the color code
image generator 36 stores, in advance, the arrangement
of the colors of cells in the cell row of the main code of
the optical symbol.

[0069] More specific examples of a case where four
colors are assigned to the cells of an optical symbol are
described with reference to FIGs. 11 and 12. FIG. 11 is
a drawing illustrating an example of information to be
coded into an optical symbol. FIG. 12 is a drawing illus-
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trating an example of an optical symbol where the number
of colors assigned to the cells of the optical symbol is four.
[0070] In the example of FIG. 11, cells of a sub code
part 301 connected to cells "d1", "d2", "d3", and "d4" of
a main code part 300 have values "3d1", "3d1", "3d0",
and "3d1".

[0071] FIG. 12illustrates an example of an optical sym-
bol obtained by coding the information illustrated in FIG.
11 according to the coding rule described with reference
to FIGs. 10A through 10E. In this example, the cell row
of the main code part 300 includes an even number of
cells, the leading cell has the K color, and the K color and
the R color are arranged alternately.

[0072] In the sub code part 301, for example, a color
is assigned to the leftmost cell based on an assumption
that the K color of the cell of the main code part 300 to
which the leftmost cell is connected is the color of the
first transition source. In the example of FIG. 12, the R
color is assigned to the leftmost cell of the sub code part
301 of the optical symbol by referring to the conversion
table for the coding rule of FIG. 10A based on the K color
ofthe cell of the main code part 300, which is the transition
source cell, and the value "3d1" of the cell of the sub
code part 301.

[0073] At step S14 following step S13 of FIG. 8, the
color-code-including-work-instruction-sheet generator
38 generates the work instruction sheet 810 for the in-
formation processing system 12, which is rimmed with
the peripheral part 812 having the border color, by using
the color code image 811 generated at step S13.
[0074] FIG. 13 is a drawing illustrating a process of
generating a color-code-including work instruction sheet
rimmed with a peripheral part having a border color. The
paper size and the layout frame may be set in advance
by the operator. For example, the peripheral part812 (an
example of a predetermined area) may have a size and
ashape preset by auser using the information processing
system 12. Specifically, the user may set the peripheral
part 812 as an area having a width of 5 cm from the edge
of the work instruction sheet 810, as an area having a
width of 10 cm from the edge of the work instruction sheet
810, or as an area outside of a rectangular or oval layout
area.

[0075] Theworkinstructionsheet800 forthe clientsys-
tem 10 illustrated in FIG. 2A is scaled down to generate
an empty space. The work instruction sheet 810 for the
information processing system 12 illustrated in FIG. 2B
is generated by pasting the color code image 811 to the
empty space generated by scaling down the work instruc-
tion sheet 800 for the client system 10 and providing the
peripheral part 812 with the border color to rim the work
instruction sheet 810.

[0076] Theworkinstructionsheet800 forthe clientsys-
tem 10 illustrated in FIG. 2A includes the barcode image
801 used in the client system 10. Therefore, if the work
instruction sheet 800 for the client system 10 is simply
scaled down, the barcode image 801 may become non-
functional (unrecognizable).
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[0077] For this reason, the color-code-including-work-
instruction-sheet generator 38 may scale down the work
instruction sheet 800 in such a direction that the barcode
image 801 does not become non-functional to generate
the empty space without impairing the function of the
barcode image 801.

[0078] At step S15 following step S14 of FIG. 8, the
print instruction unit 40 instructs the printer 16 to print the
work instruction sheet 810 (color-code-including work in-
struction sheet) for the information processing system 12
generated at step S14. Inresponse to the instruction from
the printinstruction unit 40, the printer 16 prints the color-
code-including work instruction sheet 810 (the work in-
struction sheet 810 for the information processing system
12) as exemplified in FIG. 2B, which is rimmed by the
peripheral part 812 having the border color.

«UPDATING JOB STATUS»

[0079] Inthe job management system 1 of the present
embodiment, the work instruction sheet 810 for the infor-
mation processing system 12 with the color code image
811 is captured by the cameras 18a1 through 18a5 and
the cameras 18b1 and 18b2, and the job status in the job
management table storage 48 is thereby updated.
[0080] Also, in the job management system 1 of the
present embodiment, the work instruction sheet 810 for
the information processing system 12 and the card 900
are captured by the cameras 18a1 through 18a5 and the
cameras 18b1 and 18b2, and the flag table in the flag
table storage 52 is updated as described below.

[0081] FIG. 14 is a flowchart illustrating an example of
a job status update process. When the captured image
acquisition unit 42 of the work process management sys-
tem 14 obtains a captured image or a captured video
from one of the cameras 18a1 through 18a5 and the cam-
eras 18b1 and 18b2, the process proceeds to step S52.
[0082] At step S52, the color code recognizer 102 of
the recognizer 44 attempts to clip the color code image
811 from the captured image or the captured video ob-
tained by the captured image acquisition unit 42. At step
S53, the color code recognizer 102 recognizes the color
code image 811 according to a process described in, for
example, Japanese Unexamined Patent Application
Publication No. 2017-199306.

[0083] When the color code image 811 is recognized,
the color code recognizer 102 detects an image of each
cell from the color code image 811. At step S54, the color
code recognizer 102 recognizes, as symbol information,
color information and connection information of each cell
detected at step S53. For example, the color code rec-
ognizer 102 restores the color code ID encoded in the
color code image 811 by decoding the symbol informa-
tion according to the coding rule illustrated in FIG. 10A.
[0084] Atstep S55,the markrecognizer 104 of the rec-
ognizer 44 recognizes the mark image 902 of the card
900 indicating the transferable state from the captured
image or the captured video obtained by the captured
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image acquisition unit 42.

[0085] Atstep S56, the color code recognizer 102 pro-
vides, to the job manager 34, the identifier of one of the
cameras 18a1 through 18a5 that has captured the color
code image 811 and the color code ID restored by de-
coding. Also, the mark recognizer 104 provides, to the
job manager 34, information indicating whether the mark
image 902 has been recognized.

[0086] The job manager 34 refers to the job manage-
ment table storage 48 to identify a job ID corresponding
to the color code ID. For example, the job manager 34
can update the job status in the job information being
managed in the job management table storage 48 from
"not detected" to "passed" based on the identifier of one
of the cameras 18a1 through 18a5 that has captured the
color code image 811 and the job ID corresponding to
the color code ID restored from the color code image 811.
[0087] Also, the job manager 34 updates the flag table
according to, for example, a process illustrated in FIG.
15 based on the identifier of one of the cameras 18b1
and 18b2 that has captured the color code image 811,
the job ID corresponding to the color code ID restored
from the color codeimage 811, and information indicating
whether the mark image 902 has been recognized.
[0088] FIG. 15is a flowchart illustrating an example of
a flag table update process. When the information indi-
cating whether the mark image 902 provided by the mark
recognizer 104 has been recognized indicates at step
S61 that the mark image 902 has been recognized, the
job manager 34 proceeds to step S62.

[0089] At step S62, the job manager 34 determines
whether the state flag in the flag table corresponding to
the identified job ID is "0" indicating a state not transfer-
able to the next work process and whether the control
flag is "0" indicating that the state flag is valid.

[0090] When the state flag is "0" and the control flag
is "0" in the flag table corresponding to the identified job
ID, the job manager 34 proceeds to step S63 and chang-
es the state flag to "1" indicating a state transferable to
the next work process. The work object of the job whose
flag table has been changed at step S63 such that the
state flag is "1" and the control flag is "0", is managed as
beingin a state where the current work process has been
completed and the work object is transferable to the next
work process.

[0091] Then, at step S64, the job manager 34 sends
information on the work object of the job whose current
work process has been completed and that has become
transferable to the next work process to the automated
guided vehicle system 22 via the communication unit 50
to cause the automated guided vehicle 1100 to transfer
the work object. Also, the job manager 34 sends the in-
formation on the work object of the job whose current
work process has been completed and that has become
transferable to the next work process to the user terminal
24 via the communication unit 50 to cause the user ter-
minal 24 to display the information on the work object of
the job transferable to the next work process and thereby
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cause the worker operating the user terminal 24 to trans-
fer the work object. With this configuration, the job man-
agement system 1 of the present embodiment can trans-
fer a work object of a job whose current work process
has been completed and that is transferable to the next
work process.

[0092] When one or both of the state flag and the con-
trol flag are not "0" in the flag table of the identified job
ID at step S62, the job manager 34 proceeds to step S65
and determines whether the control flag is "1" indicating
that the state flag is invalid.

[0093] Ifthe control flag in the flag table of the identified
job ID is "1", the job manager 34 ends the process of the
flowchart of FIG. 15. With this configuration, the job man-
agement system 1 of the present embodiment can pre-
vent mistakenly determining that a job work object is in
a transferrable state based on the card 900 that is left
placed on or attached to the job work object even after
the job work object is transferred to the next work proc-
ess.

[0094] At step S65, when the control flag in the flag
table of the identified job ID is not "1", the job manager
34 proceeds to step S66 and determines whether the
transfer of the work object of the job has been started.
[0095] When the transfer of the work object of the job
has been started, the job manager 34 proceeds to step
S67 and changes the control flag to "1" indicating that
the state flag is invalid. With this configuration, the job
management system 1 of the present embodiment can
invalidate the state flag after the transfer to the next work
process is started and until the state flag and the control
flag are changed (initialized) to "0" at step S68 described
later. The job manager 34 repeats the process of the
flowchart of FIG. 15 until the transfer of the work object
of the job is started.

[0096] When, atstep S61, the information provided by
the mark recognizer 104 indicating whether the mark im-
age 902 has been recognized does not indicate that the
mark image 902 has been recognized, the job manager
34 proceeds to step S68. At step S68, the job manager
34 changes (initializes) the state flag and the control flag
to "0". With this configuration, for example, after a job
work object is transferred to the next work process, the
job management system 1 of the present embodiment
can manage the job work object from which the card 900
is removed as being in the non-transferable state again
until the next work process is completed.

[0097] A more specific example of the process of the
flowchart of FIG. 15 is described below using job work
objects 1000a and 1000b, the card 900, and flag tables
illustrated in FIGs. 16 through 21.

[0098] FIG. 16 is a drawing illustrating an example of
an initial state. FIG. 16 illustrates the work objects 1000a
and 1000b before the current work process is completed.
Because the current work process has not been com-
pleted, the card 900 is not placed on the work objects
1000a and 1000b. In the flowchart of FIG. 15, the mark
image 902 has not been recognized and it is determined
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that the state flag and the control flag in the flag table are
"0". Accordingly, in FIG. 16, the work objects are man-
aged as being in the non-transferable state.

[0099] FIG. 17 is a drawing illustrating an example of
a state where a card is placed on a work object. In FIG.
17, the card 900 is placed on the work object 1000a of
the job whose current work process has been completed.
In the flowchart of FIG. 15, the mark image 902 is rec-
ognized, it is determined that the state flag is "0" and the
control flag is "0" in the flag table of the identified job ID,
the state flag is changed to "1" indicating the transferable
state, and then the transfer of the work object 1000a is
instructed. Thus, in FIG. 17, the work object 1000a of the
job can be managed as being transferable to the next
work process.

[0100] FIG. 18 is a drawing illustrating an example of
a state where transfer is started by an automated guided
vehicle. In FIG. 18, the automated guided vehicle 1100
arrives and starts transferring the work object 1000a that
is managed as being transferable to the next work proc-
ess. In the flowchart of FIG. 15, because the transfer of
the work object 1000a of job has been started, the control
flag is changed from "0" to "1".

[0101] FIG. 19 is a drawing illustrating an example of
a state where transfer by an automated guided vehicle
has been completed. FIG. 19 illustrates the work object
1000a that has been transferred to the next work process.
In FIG. 19, the card 900 is still placed on the work object
1000a. In the flowchart of FIG. 15, the mark image 902
is recognized, and the state flag is invalidated because
the control flag in the flag table of the identified job ID is
"1". In FIG. 19, the work object 1000a is prevented from
being mistakenly recognized as being in the transferable
state because of the card 900 left on the work object
1000a.

[0102] FIG. 20 is a drawing illustrating an example of
a state where a card has been removed. FIG. 20 illus-
trates a state in which the card 900 has been removed
from the work object 1000a that has been transferred to
the next work process. In the flowchart of FIG. 15, the
mark image 902 is not recognized, and the state flag and
the control flag are changed (initialized) to "0". Thus, in
FIG. 20, after the work object 1000a is transferred to the
next work process, the work object 1000a from which the
card 900 is removed can be managed again as being in
the non-transferable state until the next work process
(the current work process) is completed.

[0103] FIG. 21 is a drawing illustrating an example of
a state where a card is placed on a work object again. In
FIG. 21, because the next work process (the currentwork
process) has been completed, the card 900 is placed on
the work object 1000a. In FIG. 21, similarly to FIG. 17,
the work object 1000a transferred to the next work proc-
ess can be managed as being transferable to the work
process after the next work process.

[0104] Asdescribed above, the work process manage-
ment system 14 of the present embodiment makes it pos-
sible to manage a work object whose current work proc-
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ess has been completed and that is transferable to the
next work process by simply placing the card 900 on the
work object transferable to the next work process while
preventing the work object transferred to the next work
process from being mistakenly recognized as still being
transferable.

[0105] For example, when the work process manage-
ment system 14 of the present embodiment cooperates
with the automated guided vehicle system 22 to cause
the automated guided vehicle 1100 to transfer the work
object 1000a, the work process management system 14
can easily identify the work object 1000a whose current
work process has been completed and that is transfera-
ble to the next work process and can also preventtransfer
of anon-transferable work object due to misidentification.
[0106] The job management system 1 of the present
embodiment is particularly useful for the combination of
free location and automatic transportation. Free location
is a management method in which locations for storing
work objects are not fixed. Also, locations indicate places
where work objects are stored.

[0107] The presentembodiment enables the worker to
input a transferable state through a single action of plac-
ing the card 900 on a work object and makes it possible
to automatically input a non-transferable state after trans-
fer to the next work process. Also, in an environment
where an input environment cannot be provided, the
present embodiment makes it possible to prevent a delay
in inputting the completion of work by the worker and
prevent misidentification of a work object to be trans-
ferred. The card 900, which is a paper sheet on which
the mark image 902 is printed, can be reused.

[SECOND EMBODIMENT]

[0108] In the first embodiment, the card 900, which is
a paper sheet, is described as an example of a medium
on which the mark image 902 is printed. However, the
card 900 or the mark image 902 may be displayed on a
device such as electronic paper or a liquid crystal display
(LCD).

[0109] FIG. 22 is a drawing illustrating another exam-
ple of a functional configuration of a work process man-
agement system. The work process management sys-
tem 14 of FIG. 22 has a configuration in which the print
instruction unit 40 of the work process management sys-
tem 14 of FIG. 4 is replaced with a display instruction unit
140. The display instruction unit 140 instructs a device
to display the card 900 of FIG. 5. For example, the device
displays an image of the card 900 of FIG. 5.

[THIRD EMBODIMENT]

[0110] In the first and second embodiments, the man-
agement of transfer of work objects in a printing factory
is described. However, the present invention may also
be applied to the control of branching of a belt conveyor
for conveying articles.
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[0111] An information processing system, an informa-
tion processing method, a storage medium, and an in-
formation processing apparatus according to the embod-
iments of the present invention are described above.
However, the present invention is not limited to the spe-
cifically disclosed embodiments, and variations and mod-
ifications may be made without departing from the scope
ofthe presentinvention. The cameras 18a1 through 18a5
and the cameras 18b1 and 18b2 are examples of imag-
ers. The job manager 34 is an example of a management
unit. The mark recognizer 104 is an example of a recog-
nition unit.

[0112] An aspect of this disclosure makes it possible
to easily manage a job work object that is transferable to
the next work process.

Claims

1. An information processing system for managing
progress of a job including one or more work proc-
esses, the information processing system compris-

ing:

one or more imagers that are associated with
the one or more work processes of the job and
configured to capture a form being transferred
together with a work object of the job;

a management unit configured to manage the
one or more work processes of the job based
on the one or more imagers capturing the form;
and

arecognition unit configured to recognize a mark
image indicating transferability from image data
ofthe form captured by the one or more imagers,
wherein the management unit is configured to
manage whether the work object is transferable
to a next work process based on the markimage
recognized from the image data obtained by
capturing the form.

2. The information processing system as claimed in
claim 1, wherein the management unit is configured
to

manage, for the work object, a state flag indicat-
ing whether the work object is transferable to
the next work process and a control flag indicat-
ing whether the state flag is valid or invalid, and
change the control flag from a valid value indi-
cating that the state flag is valid to an invalid
value indicating that the state flag is invalid when
the work object is transferred from a previous
work process to the next work process.

3. The information processing system as claimed in
claim 2, wherein the management unit is configured
to change the state flag from a non-transferable state
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10.

where the work object is not transferable to the next
work process to a transferable state where the work
object is transferable to the next work process when
the mark image is recognized from the image data
and the control flag is set at the valid value.

The information processing system as claimed in
claim 3, wherein the management unit is configured
to change the state flag from the transferable state
to the non-transferable state and change the control
flag from the invalid value to the valid value when
the control flag is set at the invalid value and the
mark image is not recognizable from the image data.

The information processing system as claimedin any
one of claims 1 through 4, wherein the management
unit is configured to send information on the work
object transferable to the next work process to an
automated guided vehicle system to cause an auto-
mated guided vehicle to transfer the work object.

The information processing system as claimedin any
one of claims 1 through 4, wherein the management
unit is configured to cause a user terminal operated
by a user to display information on the work object
transferable to the next work process.

The information processing system as claimedin any
one of claims 1 through 6, wherein the mark image
indicating transferability is printed or displayed on a
medium attached to the work object or a transporta-
tion equipment for transporting the work object.

A method performed by an information processing
apparatus for managing progress of a job including
one or more work processes, the method compris-

ing:

managing the one or more work processes of
the job based on one or more imagers that are
associated with the one or more work processes
of the job and configured to capture a form being
transferred together with a work object of the job;
recognizing a mark image indicating transfera-
bility from image data of the form captured by
the one or more imagers; and

managing whether the work object is transfera-
ble to a next work process based on the mark
image recognized from the image data obtained
by capturing the form.

A non-transitory computer-readable storage medi-
um storing a program for causing a computer to ex-
ecute the method of claim 8.

An information processing apparatus for managing
progress of a job including one or more work proc-
esses, the information processing apparatus com-
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prising:

a management unit configured to manage the
one or more work processes of the job based
onone or more imagers that are associated with 5
the one or more work processes of the job and
configured to capture a form being transferred
together with a work object of the job; and
arecognition unit configured to recognize a mark
image indicating transferability from image data 70
ofthe form captured by the one or more imagers,
wherein the management unit is configured to
manage whether the work object is transferable

to a next work process based on the markimage
recognized from the image data obtained by 15
capturing the form.

20

25

30

35

40

45

50

55

12



EP 3 882 728 A1

5 - - - = . W " - . . S - -y

,m WILSAS :

L | YHINVO e VHINYD YILNIMd INIWIDVYNYW m

! SSI00Hd MHOM | |

T gL Y yI |

N—. \\\J lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
0z

o oo | TVYNINYIL H3SN

vz

WILSAS JTOIHIA
a3aino WILSAS LNIIO
a3LvVNOLOY
7z o

BIJE

|

13



EP 3 882 728 A1

108 —

e

t
N[O~

PRRS

— il 0l

133HS NotLonyLsNI dom Il

008"

V¢ Old

14



EP 3 882 728 A1

¢18—

L8

7

-
| N M ||| ©|r~] O

an1g KXj
N33uo [

a3l
MOovg

(T

133HS NOLLONHLSNI oM I [fHmdmym

018

d¢ Old

15



EP 3 882 728 A1

4/1 ! !
NOLLYOINANNGS | 301A30 AVIdSI | WoH aaH
L0S J 206 - 50G J 808 J
\f\
g
4/1 TYNY3ILX3 30IA3d LNdNI VY Ndo
* | R — “‘ llllllllll -
€05 J m 10G ¥0g J 905 J
1|||"'|'|« ||||||||| "1
L NnI@an | _
1 DNIQHOO ! 005
wmom\:r .................. 3

€Ol

16



EP 3 882 728 A1

IOVHOLS F1gvL _
INTWIDVYNYN  [< >

daor _‘

8y

m__o<m0._.wm_._m<._.
INJWHOVNVIA

HIZINDODIY MYV
oL~
Y3IZINDOD3Y 30D HO109D

01—
H3ZINDOOIY

v 4

1INA NOILISINDAV FOVINI d3dN1dVvO

v

LINMN NOLLONYLSNI 1NIdd

O‘v\ A

dOLVYHINID 133HS-NOILONYLSNI
-HOM-DNIANTONI-3d00-d0100

8e~ $

dO1VHINID FJOVINI 300 10100

9g~ +

Yy

3000 Y0109 _“
9y

W31SAS INJWIDOVNVIA
SS300Hd HHOM

d3OVNVIN gor

| _3owvdols

w_ 318v.L DVd

r4:Yad

fYVY

ve i

d0103d13a dardor

1INA NOILVOINNWNOO

05—

vy

1INN IN

A

e

0e—

1~

¥OI4

17



EP 3 882 728 A1

FIG.5

( 900

TTICIC I STy

40 o ¥,
S S0 Nl
CHANKABNNK AL

%
alalelels,
350055 390505
Seesetstsatitatatatetetatetetatite

I
SARRRAE

255
SRR I,
oetatetetels SO RS
R B
TR e SRS

L O T TaTe et et e et tetetatedetstetetete
ettt riatetitetatetatricioletatetetateleletetatetel
Nlrteietateteietitatetalatatotetotetatatetolatetateoteteletes

\.“ ‘ M
]

XIS K2 L e
RIS
S EOGORRRRKRAOS

18




EP 3 882 728 A1

FIG.6

JOBID STATE FLAG CONTROL FLAG
A 0 0
B 1 0

19




EP 3 882 728 A1

T.m_m_Iw NOILONYLSNI YHOM DONIANTONI-3d0I3-d010D ONISN dOr 40 DNIAY0O3d ANV ZOE.Om_.rm_ow

ONId104 ONILLND

NOILOIdSNI ONIANId

geg| D peg| gegl zeg|—I
vuanvo U vaanyol/ vuanvo U vaanyol
Z IOVHOLS | IOVHOLS
AdVHOdNAL AIVHOdNAL

d01vd3do

I

gor Hodv3s Em-)@ 008

VHIWYD =
133HS NOLLONYLSNI YHOM

133HS NOLLONYLSNI XHOM
ONIANTONI-2d00-4d0102

L OI4 JLVHINTD

) ﬂﬂ

20



EP 3 882 728 A1

DETECT JOB ID IN
WORK INSTRUCTION SHEET

/812

ISSUE COLOR CODE ID ASSIGNED
TO JOBID

v /813

GENERATE COLOR CODE IMAGE

‘ __S14

GENERATE IMAGE DATA OF
COLOR-CODE-INCLUDING
WORK INSTRUCTION SHEET

v —S15

PRINT INSTRUCTION SHEET

21




EP 3 882 728 A1

FIG.9

(GENERATION OF COLOR CODE IMAGE)
\ _S21

INPUT COLOR CODE ID

! S22

BREAK COLOR CODE ID

‘ 523

CONVERT

il 524

ASSIGN COLORS

22



EP 3 882 728 A1

FIG.10A

0
< 7
1

1 2 1
0
FIG.10B

DD o
0 2 1 2

0 0

FIG.10C
OnnOnOnOrmOEdt s
FIG.10D FIG.10E

0 1 2
R K G B
G K R B
B K R G
K R G B

23



EP 3 882 728 A1

FIG.11

00, | g1 | a2 | a3 | a4

T
~ T

~d
g

24




EP 3 882 728 A1

e1ol4

g31vd3IN3IO
SI 3000 HO100 IHIHM
30VdS H0 d31svd
S13A00 HO100 HOIHM
OL NOLLYOOT AJIOIdS

Be18—
BL18—

— 118
—018

(DONILLIH)
Vadv
1NOAVT
O1NI d31SVvd

i i
15 ' ‘
. 2 1 () £3 53 G G )

I
nimatenl | ! |

133Hs NoLLonu SN imom NI

~ 1ndlno
4ad

€018

W o
39V 3000 HOT109

008~ |

4dd 133HS
NOILONYLSNI XHOM
ONIANTONI-2d00-d0100

ﬁ

JAVHS LNOAVYT ANV
JZIS H3dvd 40 SONLLLIS

J

(ONILLLI)
VIHY
1NOAVY
OLNI @31Svd

HREEE

Iwisened ! ] L

133HS NOLLONMISNIHOM  [1EIE(E

44d 133HS
NOILONYHLSNI HHOM

25



EP 3 882 728 A1

FIG.14

CLIPPING

Y /353
COLOR CODE RECOGNITION

h 4 /'/854
COLOR CODE DECODING

, /855
MARK RECOGNITION

A i /856
FLAG TABLE UPDATE PROCESS

h 4

( EnD )

26



EP 3 882 728 A1

C an3 )

I = DV1d TOHLNOD
L9S—

¢Q31HVLS H34SNVHL
99S

ON

S3A

;L SIDV14 TOHINOD

¢

ON
GoS

V)—

NOILONYLSNI H34SNVHL
v9S

I =DVd 31V1S

£9S
S3A

¢0SIOvd
TOY1LNOD ANV 0 SI

0 = DY14 TO4dLNOD
0=9V14 31V1S

89S~ i

ON

OV1d ALV1S

¢9S

¢@3ZIND0OO3Y

G1OI4

AOVIIL MHVIA

ON

19S

SS3004d
41vddn 31av.L Ovd

27



EP 3 882 728 A1

0 0 agg
0 0 VA'A'S
ArTvANI SI V14 31VLS 1L J1gv4IJISNYYHL ‘1
arivA SIHV14 31V1S 0 J19v4I4ISNYHL LON 0 ar gor
Y14 TO4LNOD Ov1d 3LV1S
agg gor vvY gor
qo00L 20001

> 91Dl

28



EP 3 882 728 A1

0 0 agg
0 | "ATA
AITYANI SI DV1d 3LV1S :| J19vH34SNYHL |1
arvA SI Dv1d 31V1S 0 J19vd34SNYYL LON 0 ai gor
DY 14 TO4LNOD Ov1d 3LV1S
gadg gor 006 vVvv gor
q000}1— 20001

WAIE

29



EP 3 882 728 A1

0

0

a4d

3 3 vvv
AI'TVANI S1 9V'1d 41V1S -1 J19vd34SNVHL 1
AI'lVA S19V14 31V1S 0 379vd34SNVHL LON -0 dargor
DV1d TO4dLNOD DVY1d ALVIS
oo:J
N
ADV
g4a4g gor 006 vvv aor

q0001

epo0L

81Ol

30



EP 3 882 728 A1

0

0 gdd

3

AI'TVANI SI DV1d 31VIS -|
AINMVA S1DV14 31V1S 0
DV1d TOHLINOD

3 A\ A 44
319VHI4ASNVHL -
3719vd34SNVHL 1ON -0 ar gor
OVd 31V1S

006 vvv dor

epp0l

6114

31



EP 3 882 728 A1

0 0 gag
0 0 VA"
ArVANI SI V14 31V1S 1 319vd34ISNVYL °L
anvA SIHv1d 31V1S 0 J19vHIASNVYHL LON 0 ai gor
HY1d TOYLNOD Oy 14 ILVLS
vvv gor
e000L

> 02Dl

32



EP 3 882 728 A1

0 0 agad
0 L VA"AY
ArVANI SI DV 14 31VIS ¢ J19VHIASNVYHL 1L
arivA SIHvY14 31VIS 0 319v434SNVHL LON 0 aigor
HY 14 TO41INOD Oy1d 31VLS
006 Yvv dor
20001

A

33



EP 3 882 728 A1

IOVHOLS F19VL _
INJWNIOVNVN e

d3IZINDODIY MUV
oL~
Y3ZINDOD3H 3d0D HOT10D

zoL—
Y3IZINDOOIH

vy t

1INN NOILISINDOV IDVIAI d3dN1dVO

A 2

LINN NOILONYLSNI AV1dSId

ovL— +

r_ IDVHOLS

>  3149vl ovid

25—

1INN NOILVYOINNWWOO

A

4

05—

1INN IN

> QOLYYINTD 133HS-NOILONYLSNI
aor \U_‘ _MYOM-DNIANTONI-3A00-H0T09
\
gy 8¢ 1
HOLVHINID IDVINI IA0D HOTOD
FOVHOLS J1avL N 9e~ 1
ANIWIOVNYIN | 3 HIDVNVI gor
3000 40100 >
— 2| ve i
o Y0103.13d a1 gor
WILSAS INIWIDYNVYI T

S$S300Hd MHOM

0e—

1~

¢¢' Il

34



EP 3 882 728 A1

44 E|
g3131dWNOD | 4313 1dW0D | a3L3TdNOD 34 E|
a3L3T1dNOD | d3LITdNOD | a3LTNdWNOD ad d
a3L31dNoD 00 0
a3aL3NdNoD | d3131dWOO ag g
g3l31dWo9O | a3Lla1dWOD | d3ILITdNOD | d3L3TdWOD v v
NOILO3dSNI ONIANIE ONIA104 ONLLLND ONILNIHd di
3d02 ai gaor
S3SSID0Ud MHOM 40 SILVIS 40100

€¢'Old

35



EP 3 882 728 A1

FIG.24

STATES OF WORK

CAMERA PROCESSES
CAMERA 18ai PRINTING
CAMERA 1822 CUTTING
CAMERA 18a3 FOLDING
CAMERA 18a4 BINDING
CAMERA 18a5 INSPECTING

CAMERA 18b1

PRINTING COMPLETED

CAMERA 18b2

FOLDING COMPLETED

36




10

15

20

25

30

35

40

45

50

55

EP 3 882 728 A1

D)

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

w

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 21 16 2055

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

A,D

EP 3 605 308 A2 (RICOH CO LTD [JP])

5 February 2020 (2020-02-05)

* abstract; figures 1-11,21-23,32 *

* paragraphs [0002] - [0007], [0009] -
[6615], [0020] - [0028] *

* paragraphs [0037] - [0058] *
* paragraphs [0084] - [0095],
[6107], [0111] - [0128] *

* paragraphs [0161] - [0163],

[0100] -
[0176] *

JP 2017 199306 A (RICOH CO LTD)

2 November 2017 (2017-11-02)

* abstract; figures 1,7 *

KANNA MIWA ET AL: "Module-based modeling
and analysis of a manufacturing system
adopting a dual-card kanban system with a
delivery cycle",

20161211; 20161211 - 20161214,

11 December 2016 (2016-12-11), pages
2832-2843, XP058310125,

DOI: 10.1109/WSC.2016.7822319

ISBN: 978-1-5090-4484-9

* abstract; figure 2 *

* 3 Delivery cycle adopted in dual-card
kanban system;

page 2833 - page 2834 *

EP 0 628 927 A2 (TETRA LAVAL HOLDINGS &
FINANCE [CH])

14 December 1994 (1994-12-14)

* abstract; figure 10 *

* column 1, lines 1-4 *

* column 2, lines 3-15 *

* column 4, lines 42-44 *

The present search report has been drawn up for all claims

1-10

1-10

1-10

INV.
GO5B19/418
GO6K19/06
G06Q10/06

TECHNICAL FIELDS
SEARCHED (IPC)

GO5B
GO6K
GO6Q

Place of search Date of completion of the search

Examiner

Munich

29 June 2021 Bauer, Rodolphe

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

page 1 of

37




EP 3 882 728 A1

Européisches
Patentamt
0 ::t’::r’:te ao“ffi:e Application Number
e EUROPEAN SEARCH REPORT
des brevets EP 21 16 2055

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A FR 2 791 791 Al (HAVIS PHILIPPE ANDRE 1-10

[FR]) 6 October 2000 (2000-10-06)

* abstract; figure 3 *

* column 2, lines 3-26 *

* column 3, line 27 - column 4, line 2 *

15

20

25

30

35

40

45

50

55

TECHNICAL FIELDS
SEARCHED (IPC)

w

The present search report has been drawn up for all claims

Place of search

Munich

Date of completion of the search Examiner

29 June 2021 Bauer, Rodolphe

EPO FORM 1503 03.82 (P04C01)

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

38

page 2 of




EP 3 882 728 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 21 16 2055

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

29-06-2021
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 3605308 A2 05-02-2020 CN 110781991 A 11-02-2020
EP 3605308 A2 05-02-2020
US 2020034592 Al 30-01-2020
JP 2017199306 A 02-11-2017 JP 6565786 B2 28-08-2019
JP 2017199306 A 02-11-2017
EP 0628927 A2 14-12-1994 DE 4319555 Al 15-12-1994
EP 0628927 A2 14-12-1994
FR 2791791 Al 06-10-2000  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

39




EP 3 882 728 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2005100298 A [0003] «  JP 2017199306 A [0062] [0063] [0082]

40



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

